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1 

[#fFit*cDt5ia] • • 

[ff*«l ] 7u yy-;<y *-*©J|fc5jSlia»-/ 
n y>»t«R2ia»yo y^Sr^tfttROHIIS^o y* 
S:fi» o T , 

K»lia»yBy^tt. »1 ©¥»#?■ y:/±fcJI2*£ 
tt»2IHK^ny*fi, ^©^ti^y^KJIMfc;* 

Kfl-n^K V9i'*Sxf<DWt. (Vt), 

t©MO S IhIES^CMO S HggavW *K— 7 Eg&TJvW 
CMOSESS^OffiS. ROM»»RAMa»©tB&,"n^ 

i kiie*©******. 
[st*83] wiB»iiais^n-v^tt»-**©>*y 

t/vS:ft5^*'yt;vyp 5 'i!'t*)>), sufaB 2 ESS 
/D^li, ^^l/t^n y*©31&£ftfc.> ;: ey 

[111*9(4] IWEJBllHllSi/ta.y^tt, CPU = 7T* 
*>0» WES* 2 016:/ n y*tt % 'WSZHIfc:/ny*-C*> 

[!t*3*5] -0©¥*fc^y:7±W*Sf3;h#5II] 
?g£, :/n y*A*9.*-*©^i:5SfSll§]gg:7'n ytR 
Xffi 2' 0K:/ n y * K&m*& k » 
ttJRl 0K^d y * £JB l ©^ft^y^iKfl^-fS 

mm 2 y ^ sr* 2 ©¥»!#?• y 7°±\mf&-rz 

ttffi 1 IMSVn y * t ttJB 2 IfllK^n y £ Srm^Wt- 

^/l&ic>;.lStf/v-/K h9>-S*;**©fiM[ (Vt) x 

S©MO S i|nlKj&>GMO S lElJgavW tf-j^lIJggj&^W' 
CMOS0?§/!r;©*Bii, R'QM^RAM^CD^BjS. u 

-efe^r it*« 5 £1Btt©¥tttt9«©ait&#&. 

let** 7 j< ' mmm i ekV o y ^ li, •' it^ccD^ ^ y 

•fe^Sr*i-5"> * y ir A>;/n y y; T*3b >3 >• SulEg! 2 QB 

ir/MCT^i?;*^ 3 £#>©;>< jiaialJST'n y ? T*fc 
B»*jB5fclB«l©*ig*|E$|«©Ill3g*jfe. 
Ilf*3S8] MIBJSllHlKt/n y^fi, CPU = 7f 
fc 1 ?. llWEJB2iaiS^ , ny^tt, mm\B\&-7'B -ytX'h 
3, »J^5fce«©¥*flE»«©Sj!t#ifc. . 

T'n y^^-?7^-^OS^5^1lH]8S7't3 y^S 



2 

XJ% 2 0SS^ b y * $ ^fd^^fiT-fe o T , 

fe^ 1 iHlSS^n y H|g i ©¥*&?• ? 7±.\zBf8.£ 

[f«*«10] BfrlE^n y 9 W}ft?ti 
•y?mm%(;. KW-A—ZK h5v^**©»H«: (V 

t) , «asmiE. f-r •^^/nais*»7'"^B^iai8*»offi 

& Bi?y^4^*!l * <5ifc&» & $ ft 

l l ] '>fc < i t JB l 
*fR©0B!/nV^S:^ri-5JBi|HlBMSi ! » 'ttffi 1 ©« 
. IBfcH:J|j5e5J(S2oaiffiSr*fct-fc»©iai8^ny^Sr 

#niW^<D&m&<o&16-7*yfv>5h* 'Ptt<k 

t— oroiUBS^B y^'tt, mm2\B\&U<D®&-7'v y-7 

20 l |sISSlH5©a 9 colalBT'a y * «t> BEDS-'l ©^ ^ 

5 L y7 0 t(±^^5m2CO^#:^y7 p ±i^s!c$ix. L 
tt*2©^3W*:^y^ , ±fc»^*ixfc|g8S^oy 

0E« 1 *mfr?-y ^±lc»jsfc$ixfcttJ|S 1 BSga5©(ElgS 

a^oy^fcHi-S^oy^^^^-^tiSVV 

• ^Bo ... 

30 [tn*qii2] mriam i mi&M\±. mwm i ©atesr 
*fc-r^ssc©[H]B^'D y*k lt, '>4<tfc>*yt 
^ n y^iyts mm&mv'v y^k-k^s lt^ 9 . 

K«#*Haia»i-Kp» i E"yffliaiiiiS7 r By^i:as. mifs 

jri-sWtf^yT'ifc^jaSih;. *^*yt^n^ 
*5«(rfSm'2 y ^"J:IC»i« **T.TV ^s; n«.« 1 

[»#«1'3] tmE^ny^X9>-^tt, ift^^n 
<o y^«««, t^tf/U-zK h9>"^^©H« (V 

t) , mmsE. x.-f ^/naKA^r+n^iaK^w+B 

*vWCMOSIslBS*^ttjS, ROMd»RAM*»©ffi 

& n i?y*A*t y 4 5»i»5>»lR*ix 

fc^5>-^-C*>4» 1 tlB*t©*W«caS«. 

[H#JS14] p»*y-fe/v,7-^*r^tPtt©#*#^ 
y 3 y yjcst LTff -^©^Sff Srf? 5 fc©©Atti 

*jt?)*l57K^lJ:J:oT. IIS^WM * y =" T^y 
so 7 p rt©K^ j ey-fe/i'TU'-i'©5*j©> ; ey-fe/i'?rJi5t 
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Sr«*.fc>*y«iailIISiaJ^-y7 r . 

[f»*Jll6] JBiro^flsJUa^n-fe^SrfflV^TJK 

Jt^n -fe * Srffl V^-CJK* * * * y Ml iS0E§gB^ y 7° 
t» 

ttp«*y 3T»^-y7 p »WK>*yfliaiaiS»^'y7 r Sr 
«r«r*.fcipiJW*^*yiS«. 
[ffi*9l.7l MIE^y 3 7»f?^tt, x-^Sr 
lEttti-Sfcfeo^^ey-fe^Sr*^ 

HulB^ ; eyjajaiHl^9Jf L s/7'rt, **.6>*u5T Ku:*fc 
itJK^^ey =T«B^-y7 f rt©K^ j ey-tA'*rJS)tU 
y -tr/w^cof*-* gS^-m /t»i*# d 

fc 5 t**« i 6 tee*©¥3MM *.y sss. 

-[Ilt*gl8] JBHO^JiffaiJt^cr-fe^Srfflt^^ 
tfc jg 1 © ¥*frMfi o -fe ^ i ttH * 5 JB 2 O iN»{*» 

y 3T.«S^y7 p atW»^*y«5aiEllBJB!^- 

MtE^^-y 37«fy^(±, fg^^ey^iiaiHiss^-yT'rt 
t t>-»©ia»fc#tfr3 4 MMM i ey»«. 

[811**19] «lO**flE*JS^ , c"fe^Srffl^T» 
'jft>r o -t.^ Srfflvv-c^^tus y jB2Zlii*MM3.j:,tf: 

[ft*>j2o] mtE> * y jBaziiiistttt» s-^btiz 

y-fe-^SrJi^L^ $Wy i^i^Ox-^g^ffiLSfc 

ih**2i] Huis^^y ^rwf-yy\-mm.m^ 
lit** 2 2 ] ytiif? «t twt*»a^ y 



4 

tt>*y^y^"tt, ■9 f -^*r»«fir<5**0^ i ey'fe/i' 
y-fc.'i'T WW fc, ^itfe^STK^fc 

[ff*S2 3] WtE^^y^-y^ JBl©**{feHl 

igy B-fe^Srffi(,>Tlim*H-C*5 9 , 
IWEflriS-«JS?-5'7 r flU tf>¥«#a!ji&^"B-ir*i 

l^3»**2 2lE*t©*i&{«!e11, 
Ilt«92 4] WIEfS#«a^-y^H» **>£«*© 

«*«aiaKSr**.Ti^5fii**2 2ia*oi|y»«c« 

So 

20 [tt*92 5] **y :^7^y:/*5J:tfm■§•*&^ffi^■ 
y 3T»^-y7 p rt©iiE^*y-feA'S:»jeu »**y-t 
so teaia»S:4»*.r*J9, 

[1**32 6] mJfB^^y 373fy/li, f 1 

Buiaft y«, 1 ?>iNMt*Jft^B.-fe^ t 

5 m 2 co *i»«t3t ^b -fer ^ Srffi ir *r J»j« $ Jx 5 
[»«©I*iW*:l»iW] . 

[000 1] 

4 £ ©#SMMS«» 0=* ©Mit^fe KBB-T 5 <> © -C *> . 
9, ^P^, -?>\' !! f-'5-y7 : *:*?=-—A> (EiT> MCMtIS 

[0 0 0 2] 

•^vyAJ^t^.^^y (DRAM) fi; isitaJi 

lt< ^ y -fe/w^T u^r ^^iae$^7t> ^ y -t^r 

so f$.X"?-y 7*^11^ ^tbTl^o 0 1 £*}</*-C\ DRAM 
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9 5 it* * y Ir/i^T u-< JRKEH StLfc* * y 
W 1 Sr'P'frte:, ^DWWlrt^^Jlt/i/t 
^-'tfyf-eWT!? hSftiEl&^n 5 0 t L 
17- V94^&m&1rZ1tlb<D*—7= — ?5t$l: 

Air * 3 ^**5a«flHg-S:«*-ra ^7Af=>- 
^2Sr*LX*5!9, «»©IMIlc:fc^TW:, T^yir^ io 
7W1 *5 <fc tM * y irA^T W l rto^^e y ir/vi [s] 

* 5 OSr^-ey ^TUhitm-Zo ^^yt^T ' 
W l rtco^^e y t ;v t e y f tcf t ^^t* 7 
bSnSEIISiUTIi/TK^W-^AAJIMF-A (1 
0:0) 3 2*>&n— T Ki^SrSttffiS T Kf* 

K^f^ll, P-7K^^!/77lO*5±tJ ? 
3?A7 K^^7r 9(Om^lf^^n— r^-^ 20 

D-7 P y7^y8fc i ( t^7A7 P yr^-^7, 
^Aiti^DQ (7 : 0) 3 6 ^<Dy*—# <DAmt> £ 
ib^i5f-M^^777 1 2*5iV^--*tb*/<jx 
77 13, ^ y -fe/w^x— ^«#ii*Sr*5r!fc 5fc 
»(07^h7y7 p 14, ^ ^eyir/V^^CT)^— ^Sc^fcti 
LSr*5r*5fc«)toy — KTV^l 5, RASjffAA 
0*sJ:VCAS«#A**SI*3 ld»6>A*S*t5 
R ASiSitfCASW-ll-SrSlwDRAMrtaBO^-r S ^ so 
^«*Sr«*i-5RAS*/CAS*^n y.^**iagS 

^*£ISfcl 7/OEflltA*JI»3 7frbA£l£tiZ> 

OEI^d 2/*«£0ISl 8*5 it* DRAMrt»tA' 
K*«BESr«^'T5.Iiltti:".U-C;. 17- .K»«ffi«:#EE-r 

«ttSr**i-s**«tt«*ia8S2 o. tvK^^y^ 

/2 VCC3B*@(S2 1 Sr*UT^5 0 £A»<OlftW*-*5 

^Ttt\ rco^-y -tr/WT W 1 ftcD^y'ir/vtV^i: 

[0 0 0 3] D R AM 9 5 (4 1 ^ j/ ^±^0 1 
4rt*S.-e#5 c 8 fs/ hf-^ I /O<0 1 6MDR A 
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WRi^^i:UT2fcrxiSttfflS*u-C*5 9, iHSbr^ftt 
Ltli2 5 e>-Cfc5 2 8 tf^O^sz-Jr— ^mS*SpI 

[0 0 0 4] 0 1 T^-f-(s]SS1»^cDDRAMC0^^7 P U' 
>f7£ hMSrBl2K^i- 0 E3 2"Cf4l 6Mfy FDRA 

Mi$blI2 5 6Ktry hcD^y ir/K/n 96C 
1 6$MH$jh,TV*5 0 2 5 6Ktf7hC!)^*!lt;V7 r 
Ps/^96tt2 5 6 n- X 1 0 2 4 3 9 ^<0^ y irA- 
SH)B*.-C:te!9, ^>'^T^7 P 4^ctt^=i9 Air 3 
fi#^^yir/v^ny^tr^^yir/v^=t^Ai:^^I^ 
<£>1 0 2 4fiE«£;h,T^5o n-^-^ 6 *5 <tV!7 
— KK9-f»<5tt* #^*y-fe^0 2y^«KE«Sn 
T*5 0" 37^3-^211^1^- h»KE«Stb, 

t< * y jBsaniKfflfi^ ^ 5 A73 

3^'©l««tlitt©7'i/-- b t»Lt#14«f-C 

fcsa*. ^7Ar3-^2^^y^ Mc^-n^n 

^i:OSjttSr*5r4 5fc»©^y m^r/^ifeSB 9 4 
rtco^"j7 K^jfctM 0rtfcE«£;h,T*5!K rco^V K 
t '< y tr—it^M tfv t Sr !7^ * V K"CS8tt Lt v ^ 

[0005] ;:•(?. ^s/^-^^H^Lfc*-a-C"W«- 

«**HF-3 0~3 2*5«fctf 3 5~3 7 A 

— $?© y — --Hi y-r-t/Kv K**©-frW"i* !35 P Ft 

;4ot*i!); "7—9 I/OO'E'j'fBiLm 
-Jr-5?tr>'«C©ft!ll»^tt-C/i:< , A^fSftlEtb^ <fc 5* 

i 6 ^e*ot«)*l^a*i^Tv^5 0 . 

[0 0 0 6] Bl3Jc:D'R AMS:fflV^'>^fAWlJ|f 

t07°y ^>i2j&g$£-7 0±l:^y^-5?iixfcDRAM 
7 ZtJit^CPU^COm^SLS I 71 jJS/M^^^ 
HTV>5„ DRAM 7 2 £fg-§-fly£L S I 7 1 tOfflli 
7°y >-hg2i^7 3lCt U^^^T^Sc E13(C*i^T 
l±DR AM§: 1 {Hffl^S^^xAtS^J^^Lfcd^ D 
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[0 0 0 7] 

mmtm^i-o hin>^m\ DRAMti/hBau* 

HJte^WffKJt^n-fe^Srfflv^HlJtStfCiaP^ 0. 
5/imroftV^-;H:ffll' , 5DRAM7'nt7|;*5 
l^-CttEl— ■rif'f >W— /K'©n L S I SrH^i" 

[0 0 0 8] HI 1 {-^1-DRAM[H]?Sfi|^;iC*JV^T, D 
R AM^Bt^ *j^Sf ti-5»^f±^ * y ■fcA'T W 1 

&tiBi?y* L S I 4r3*3W-5l*«L S I 7*n-fc;*-c|| 

3tnTflBftfc<&-efcS«, Ltf>Lft;iSb, i2C/TtJ: St- 
ill 1 JC^-t-[s]8S^ro-r'<-CW$P^DRAM7 B n-fe^ 
•CSiit$HTtJ!9. DRAM$rH*5Ct>«p2: LT^5. 

[0 0 0 9] rWCiliDRAM^O^^tDfc 
*3l/-»-CtlRltR-efc*)» S RAM, E E P ROM, 77? 

^-e^ y -t/vj W«^©Jii2ll]B&S:^*fcfccc>& 
[0010] *fcOTS£©J: pic, ^y©f-^ I /o 

<D\fy h*g(±8~ 1 6 fc'y N*T*(Ot,COLd^llia^^-C 

7*—* I /OfcHgLLT***) , TcBS^oiiSffi&v'^-r 

[0011] Sfcfctt, */*v-J*<D'bmk*?mmt\^t 30 
fcftoT, ^^y Sr^tf^O^Tfy^^lSl-waS 
tcllg U ^ y SrSMogai^T*^^ r h & S 1$ t L 
fc, MCMS^ffcoH^^A/^/io-CI/^^, :omc 
MIC/B^S;* * y ^y^:fc^-Ct>t£*<£>IIl2 ©«^,T? 

Mit^fciaffifr^y 4r-t©.*.*/fli^-c*s9, ^^y 
*b, #lfy hB.W.7*— * I /O&0£R"*--5fc»fc:tt.. /h 

[0012] ^^■y-fe/KDisii-r-^^^tt-'? 3 

T^-1r^.^-r^co^5i'fti©fcfe, DRAMlCfc^Tfi^ 40 

y -fyzmti. $ tbfca^mte*^iHi?s 2 0 k <t 9 s§£ 

Six*. -*D'^ns Itti»*\ ¥8M***6tt«tt- 
£*u<51ft*i:fcafc«>, n$?y* L S I fCfcb^DRAM. 

-7°^- S?ifitttjJMB;< 4oTU 5. Z.<Otctb. *a5«' 

^ft«Srffl^5DR AM(C*5^T(±-; / * y -fevu|g$£D 
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[0 0 13] 3bKf±, ^*y Srfflv^^>^xA^*;v> 
Tfi, DRAM©V,f&f SRAM, E E P ROM, 7 

9 y v-^ ^ ^ y ^©^who^ * y 

<, rtvbro^^-y (4-T-<T^^y-fe;vilRl-^s/7'± 
K:ffliaiH]a*«t«lU-C*s!3. |S3*©»^*i-5lHll5S:-*- 

[0 0 14] *«Wtt±E»fllK:lK*-C4**u/t.'b©-e 

**iS**(S!fli*-elittt-t-* r i icfe^o 

[0015] 

@»^ni y*fc£triMft©IIIK7*P y 

lltfeot, RJBipg&7*ny*tt, Il©^ff 

y:*U:te#jSfc£ivC*i9. «E»2iaiS7 r oy^«:, 12 

[0 0 16] .WIE^o y*/«5*-*l±. ■bfls*ny* 
ttW-/i"-/K h5y^#Oif (Vt) , 1 

©MOSIelSg^CMO S 0K*v<^/Jf- 70^*^-1' C 
MOSIhISS^©^, ROM/^RAMi^rofga, ni?-y 
ftxommt)* h ft •& 3£a» kiSfl $ Hfc^ 7^- 

[0 0 17] milE^llHlSS7*ny^Ji, *»©^*y* 
/vSr*-t-5^^y-fe/V7*J3y^-(?fct), miiB^ 2 
nyy-f±, S^^ey-fevV-T'n s/^^jl^S^fc^^-y-fe 

/v^T^-fe^.-f-^fc^.o^^ey^ijaiHisST'P y^T'feo 

[0018] HUieif? 1 @SS7*n 5/ ^ fi, CPU => TT'fc 

[0019] *^BJ©^lt^»C75§!i5t*fef±, — 

— ^<0^5»lHISg7*P •y^Xt/^2[HlSg7'n y?\Z 
5MIH-*xa-fc , 1 HB^ia y ^ 1 O^ig^ 
y^ilc^-TSlSi:, ^2[5]?S7*n5'^Sr^2© 

[0 0 2 0] mr!B7*D y^>-?7^-^fi, 
Jl&Sc, «^V'-/w, h9>"^^©««[ (Vt) , 1 

cDMO.S lHlSg^CMO SlHlSg^-C 7jf- 7lH]?g^<-Y c 
MOS[3!ISA^^a, ROM^RAM^OffiiS, v'Sy 

[0 0 2 1] WftBM 1 Bl&7*n y y fi, * y ± 
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[0 0 2 2] t&KjSllUi&t/ci y^fi, CPU^TT-fe 
*>. WB*2|g|&:7 r ciy*ti:, JUSIhISI^d yy-T'ifco 

[0 0 2 3] #3gBJ<Dte<D¥##gBf*> -Ol^fl* 

gfc5JgllHl&:/n y*&tf|£2|I]i&yn-yy-fc#|$£ 

^agtf^ y J|*jfc $ *K S£Sfl 2aB^njr?|ij(2 

^2:KJB2|H|IS^ny^ias«ftWfcSSRSixT*.'9, 

±12 BW#*/fc.S;lx3. 
[0 0 2 4] ftrfE^o y*^5 i&f^^ n v 9 

jattft. fS^-^K b7>-i?Xf(Dffim (Vt),l 

©mo s niggle mo s mss*vw 7iags*»A-< c 

MOS0BS3i»©tBiS, ROM^RAM^WtSi^ o^y 
* * y *»otffi**i 4 S W*> b Wi S flit* 7*- 

[0025] *am<D*te.iiL<D i mi*mwt±s '>fc< £ 

<>JB 1 0«fiB*r**:-f-fc«>©tt*©liIIS^c2 y 9 fc*^ 

%:tc-ftcib<D\£\&-7a y 9 Sr*t5f 2 0ggg|5i: fcHi* 
fciHWHSIfJboT, ttflSilBllSttroffiiftoiBllKy 

c y ^ © 5 *>, '>fc < t 1> — o©@SSyci y y- tt, 

±fc#j*3;lvC*J?K ttflSi |Hl'lS»oai5 0'lHliS^B y 
*tt, *SU ©^*^y^£tt*Jfe«8 2 
y^"±K:»|*$ix, K* 2 y?"±»:: 

g l iMI*^ jx^±»c»j«SixfcttJ|S 1 08g^|5©[HlSSy 
n y^fcH-fi^B yyV?7^-*f;i\ 1*#2¥8H*tf- 
y :/±fc#J*&iv;fcljEJS 1 'lHl»Slf|5©ft!l©[HlgS7'n y y- 

y° v9\zmiS7'a-y9'< : 7?-9\z&<\ 

[0 0 2 6] ffllBft 1 EKSftfi. ifrlEfg 1 OtttBSr&fc 

p y* t^^-yjliatelgST'D y* tS:*LT*l9» flftS 
$2|s]Kttl*, HtJf5^'2©#|g^*fc-f-[Hl?S^'D y^i 
UT, fll#laaiHl!SS:*UTi3 9, S£{f-5§-*OjllE]8gi:B3i 

KJBjsfcSiv »**'y-fc/u:/u y^*!WIB»E2iN»ft:9- 
y ^±lc^$nx^T t> J: t \ 
[0 0 2 7] fJSE^'n y 9 *—9\3.. ^f£9 u y 9 

laiM'— a*. h7v^^om (v-t) , a 

©MO S[a]?S* ! 'CMOSlH]?S/4^'l'5K— c 
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MO S [HlBS^ffiS. ROMA»RAMd»©*BS, nv>y 

* * y *»©ffi3i*»6 4 zmfrbm®. stitch * — 
9x*h%„ 

[0 0 2 8] a^BWro^yHHlBlgMPT-y^tt* 
T«*©2&S« SrtT5 7tfe©Attl7Jffi^i, 4x.?>ti5 
^ey-fe^TW ©5 *>©>*!/ ■fe/vSrJgjtu f^^^y 

[00 2 9l'*»i^ ; e!»37f > j//l±, **y«2Z 
5 fc ft ©ABBA*-**. y*y-fe/i'7'Wfctrfll*., * 

Siaia»s*»e>^ j ey-fe/i'*»^*ix < R^tyt/^o 
[0030] *a9i©¥*#;t * y set*. » i ©*** 

JlfcafS2©^fl*3t^D*;*S:fllv*T»j£*ft5* 
*yjaaiiiiMB?- »p«*y arSBs^-j/^xow 

^ ; E-yJlia[llK§l5^y7 P Sr^-r'5#SiSr^. ^Er© 
£fcfcJ:9±fBBAW s *«Si'b3. 
[00 3 1] MIE^^y ^TSB^yyfi, y— *SrffitS 

tsfcfto^tntA'm. mney^yjsiaiaistt?- 

yT'tt, 4tfeii.57K^l:J:96^ : f!'378fs' 

[0 0 3 2] yWSWOteo^tM * y gSJi. ^ l © 
iNIMMiJft^'e-fc^Srfflv^T^SiiattSco^^y a 

JB2©^fls«3ft5 r n-fe^S:«iNr?Rj«$il5> j eyjS 

mm^^-y^t. &mm<o/*rv =>T&?-y 

^*y«ffliai«B9 L y^ , *rSBKi-5#«i MTC 
^<*y 37Sfy^li. tt^ j ey-«ia®l6:*-y^ , i'3©* 

« [00 3 3] **W©3Etffi©**#St«tt. 1 ©^ 
SW*JS13S^ o * ^ ffl v ^ X $ ti 5 x - 9 * IB*f 5 

fc©©^^ey-fe^Sr-^tf/>/«c< 1 1>— oro^^y ^ tsb 

■f-y^ki »JBl©^itt*Jl!3t7 p n-t^i:»4||*5JIS2 

o^flsHss^n-fe^^ffl^T^^tts^^yfaaB 

ss?H5*5 i > * y a r y ^(r fan * n z> f — 9 * m 
^ t mm *■ *j r j5c 5 re ss 5 

y^t, * y 3 7»f y rxtWil^lBif - y 
*«i-S#at*«*.. ^©wi{c«J:!J±fSB6t)i& s iS^ 

so [oo 34] tWE**y«ia0B»ii. -¥ite>;h,a7 k 
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to o 3 5] m&**v ara^-y 9» * 

[0036] xmmojuzv&at&itttsimti* * * y ^ 

**C7*-*fc3feWfcAffl*1-5fc»©? ,r 

-*«rafc?9K:Aaa:f37*-*^fc«*.T*s!K 

* y ^ y -7 1 flEft^-fca^ y 7" £ ©We**©?*- * £ 
afcyilttea-r-S *©££fc,fc0±lBB«JjSS 

[0037] wibx* y ^ y -flis 9S 1 ©f^l#$git^ 

f±, K*l ©^flESSa^n-t^i: 2 
flsJMt^o -t? fc-fll VTUSi $ *VO >T t> J: V \ 

[0 0 3 8] «f|E«*tea^-y ^"f±» $ £>£**©«# 
MSIilSSSrlix-C^T t> J: l\ 

[0 0 3 9] #3SW©JEl::te©¥*#:iS«tt, * * D => 
TgB^- y :/*s J: tfflH§*J3?- y 7&-*flsf"}- v 
«KJ:5 0Sli$ftfc^1*KiI-e*>oT» tt**ya7 

x-y-ffi^SMijlT**!?, KflHHlHfflT-yT'H:. *i5> 
*u5T Ku^KJ:9R^*y aTW^-y^rtOtt^^y 
-feA-fc^U K^^y.-fe^^Of— *«E*lHU*fc«: 

* y aT^y^tttW^teS^y^ioM^SHR©?* 
-^fcttWWES-rs^tt&fll*.. t{ci t)±|E 
B6MHtlfcaF*u<5. 

[0040] *tris^ * ; y =rTtt*-y?tt, 9S i 

yT'fi, K»l©¥W(Mlt£^n-fe;* 2© 
¥ ^ftiKit 7" n -fc * & m v ^ T flgjft £ *t T t> i v \ 
[0 0 4 1 ] 

[3§9§©HJ£©712f®] #*93©iNWBK«tt, T'ny* 
'■*7*-*©*fc<5S5l HJS^n y*2fct*JB2|5WS:7'n 
y*fc£trit*©II]|&:7ny*fcfl|*.T*J9. S§ 1 08S 
^oy^tt, SfSl ©¥#&?" y^±K7I*/&£iV f2@ 

tSiftvi— ;k h^^^oitt (vt), Has 
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MO S 0IS*»CMO S 08SAv<-< jK-9@K*v<^ CM 

[0 0 4 2] ifi^ «4^fA^-o©^f 
•^±(«L, -t*ufc«fcoT, Kffrlgft £*©**«£ 

^y:/©#;*.#!flS£«lEfc:fcoT#;/t. icDi bti-y^T- 

io ±fc*ft©@B:/ny*#*«$;h,T:|8!) v **ue>«ffc 
©lUK^n y*tf**jgfc WX? ht?iajl$tb5 J: 5 I- 
«thJ?fr*>;h,TV3. *»£;h,3**©ia(&:/n y* 

thio©^J»fle^y^ , ±l!i*ai-5wi*s*'b#* LV 

-f\ fc;LT, «i&©[aSg:/n y*£«*©'• ! :7.7<-*»;: 
g<5c>T#^lgU RfeS^fl^y^-tfclMH-axtf, 

20 [0 0 4 3] «ifc©|H]K^'D y*©E#K:BU-CaR* 

jtett, #iHis§^n y*&i?©.fc5*Sire#«u #^ 

04 (a) ~ (c) fr#ISL*#e>EJlTfcIMl1-5. 

[0044] 04 (a) iz. mftcommmzftmistitc 

Wk<omi&-7v y9 Sr^L, 04 (b) r^^©@ 
K^py? 4r-o©4N»W y ^±fc*« UfciNTflcSE 

fOW7^h^SWt*Lt^5„ 04 (c) li. 
X^ ^^^^T-^n^^V^T'D y 

so 2 o©g& S y 7°±(iSiea L*l¥W2£B© 

[00 4 5] ^gffly-A^iftftffl $ft<5 Bftfc&9 
v-xxAfi, 04 (a) ic^^tvSJ; 5fc, CPU, iU 

tMffiLS I, MNTSCiya-^bM^ 
TV 5. NT.SCxya-yii, fmS(fi]!S ( L O G I 
C) fliD/Aa^-i' (D"AC).««r£A/-e*i0, 
iixtj^flci: Lt, NrT S C*>'=»--y*©««*.ailt 
t5i5l:|)ft5 0 LOG I C|fl5»i\ R G Bf-f^f 
/Hf-§-»cS<5l^TDACgB©m^^^5rHiiJ»-r'5o D 
40 ACgBfi, 7-V ^^^Wg-g-Sr^a— K-fSf'a— 

(DAC-DEC) 7*3-y»^*»fe©fll*fciCt 
TT-*-n^flr**rliJ*-f SWAE-fevur l^^^^ (DAC 
-ARRAY) t^^A/TV^o f^-^ tDAC 
-DEC) tt-f^^/HUIIKioTfllja*^ 
■ J^T^^n^ (DAC-ARRAY) f±T"^ o i/HSgtc: 
J:oT«J***bTV^<5. r©*£», NT.S.CiV = -y 
tt, RGBf-f^^Hl^bNTSCay^iy Hfg 
-g-Sr^-t-S- i:^T#5„ CPU, WH&t&Mffl L S 
I , MNTSCxya-yil , gij*©^^ 
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■s, iaisa«±oE»-e*5:SBi*-*-5ittti**ftf^* 

04 (a) (DWrAli, E14 (b). \C7jk-r£o\£ — O 

[0046] *l®^PJ{c:<J;ntf, 7^ ^^/Wtn y* 
j^il^T'n yMrg^VT, iiav-^^A 

o|E]?&7'n.yy-£#|gu &fc£ifii|#^yy'±^Ba# 
i-5„ A&#)£f±, NTSCiya-WOLOGI 

C P U^d y ?.&tfC G^d y ^ i: t t>le: — 

fy/ (f'^^^/KHlSSffl) idAW-fSo NT 

5 C^^=" — ^WDAClfPOT-^a^lHlSS^fi, {tilCD 

TSCiy3-^©DAC?f07tD^M^I±« / 
J Xti&mx/J X\cXZlgm&*$iV J <?iri\ £©fc 
«>, DAC^&^^yVMSli&l~J:oT^/&£ftT^5 
log I -cl&bm-*FIW&-y7±.K:m&rrtit£* <t i 

UTDAC«I5ti(I^t-5*S-ttl/^*)5. NTSCxya 
-^O^o^tg§rjgfigi-5fd«)(r^S^IlIgS^n y >? * 

m-te^y?*. mmtjL<f-#<< y^-^-c, L.a»t>5fqs* 

/w— /KD^Lv^Dir^fi, —Iflfcfc 9 = 
*^TiB«:iai6^B y y" £ jLolt. ^(DlHlgS^D y * frft 

[0047] z<DXo^mm<o^m^>yy^m^x 

fab. MCMIi, fcixikf, 13 5 

(a) ~ (c) \Z7fr1rX o \z. 2ocDL S I "f- yf^cWM. 

«H5:©lH]SS^'n yy ^^i-S-oco^xAS: 
WJSL-fcfc, «J£©^D y^^^^-^^E^^il-r 
3y*A— T'Sfcfi^n yy^y^ — y-cojfi^y*^-:/^* 

t »= #nt $ tut^mipr •> ■? * * =- - A'tttffl i- s £ 



(8) 

[0 04 8] te©3fcjfc»lfct?tt, tfco^ * y -trA-&*r 
i"5 ^- y -fevv:/a y y- £ . ^ * y ir;K/a y y" ^©il 

* y ±McT?±x-fz>Tcib<D/*: y nizzia 
*])±/u7'u y-? tt^ymm^&yti -y?- hx-te s <? 

— {r^t.^ftSo L^U, rixb^yn y^fl, DR 
AMt UTcD«lie*|g^i-5fcfciCtt, -o©^f#^ 

io y^i.K-mmztxz^x'ibZkmtbixx^t^ 
wizxtui, **v±/i'-7'vyy- tmmm&v'vy? t 

**f-f'4 y;\>— >vh 1^5 y yv-?^ — ^SrS2p(-^ 

^Ti4, !ftt**«f!IS:»Jllll=ttW-t-<5.. 
[004 9] L^HJfc^fST-teU CPU37 

£ » MliaiilSSy o y ^ i Sr. 8UV©iN»fls^y 7"±^ 

[0 0 5 0] CtubW^WT'o y ^ (DgB^©tt^r^ 
CiU ^#<^«tr 2ofc5„ ^lti, 1216 (a) fc^-f- 

fAti^hCft— OOf^#fyy 7 0 0-t^/&£*VC 
V^fc*fr|i*iV^-C, T'b y;5'^7^-^^{ilO[e)S&y'n 
y^ iSJfcSEBST'ni y^Srl.o^fcL, i6 (b) K 
^-f-JlptC, y^ KWQ^c^m^y-ri 1 0± 
fc»J*L-» ^ d y ^ c - y 7* 7 2 0 ±l3fiS;t 

30 0Hffi2^i8c$tL5o 

[0051] ^2 (4, H17 (a) ^^-f X 5 t-V ^ 1 <D 
*«£«tf-r5fc»©**©ia»:7 f n y^A~C^mi 
'©l»tl*^8 0 oit»fi8S^ *»o,- t2Q«C 

¥5g#^ y ^ 8 10±|;M$tlt fc*SV*T . 

07 (b) ^r«t5^^.ny^/-«7>-^^te©lH]B 
y o y y" AS.tr B t n ^ C Sr ^.o It fc* 

L> tto¥i#fy^8 3 0±{c^j5g-T5ivv5 trot? 

40 2 0-ihfc»J*i-S. 2ofg*fy/8 2 0M8 3 0 
[0 0 5 2] «TK. H8Sr#BHL-4:iJSfe, 
[ 0 0 5 3 ] Si". El 8 CStlS S 1 -C. C A D 
^^SrtT^o IslSSyn y>•^cov^TPg ; ®JIIF^BSr 

SmilH&yn yy^y^W-:A£tti-3 0 iOft. IS 

S 3T% ^y h y ^ hfc* r A'-5T««4riiAPi-5. ^ 
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[0 0 5 4] Z<D'&te. 2/ ^Sr«3t1-5fc» 

©43jfti©xaSrfT5ii:Jc** 0 AtMSfctt. ISS4 

J&HtV\ xaS5-CWTl> h©4ftIESrtT5. I8S 
8 ^-^SrflsKU ISS 7•T^e;**«rffeH1- 
[0 0 5 5] r 5 LtW$ftfc'>'i:< i t 2o<Dfi* 
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[0 0 5 6] Jf©±5i^B ? ^<7^-^k:I 

9>-^*A*K:. miv>*nW3-y?*±.\z.M&)nZ) 

[0 0 5 7] 
1*1] 



[0 0 5 8] 





LSI 1 


LSI 2 


1 






2 






3 






4 


CMOS 




5 




MC U^X 


6 


t-X hlalfft 




: BQfi(Vt) 




L S [ 1 


LSI 2 


1 


ft*®!* 




2 


A 21131 J* 




3 


7 s 4 V>*/U 





[0 0 5 9] 



[*3] 
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17 18 





LSI 1 


LSI 2 


1 






2 




MCU3T 


3 






4 




MCU37 


* * [*4] 




LSI 1 


LSI 2 


1 




MCU37 


2 




. MCUaT 


3 






4 







30 [^5] 
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20 





TCI 1 


f C T O. 


1 


_ ■» i=t 

-3> — if OR 




2 


til ^gy BUT y as apk - - v 

ft IMS (FPU) 


MCU37 


3 




MCU37 


4 




ttJM» (PPU) 


5 






6 






7 


CMOS 




s 







[ 0 0 6 2 J tTfi> T'-ifV VA—A-SrS* t 

[00 6 3] m 1 <fc*Ui> §S3g = * h Sr®^ 

[0 0 6 4] -T-tfJ ^/V-/l><Dj&V\<^\Bl'S&7ti j/^03M 

[0 0 6 5] * 2 fc^-fW:: <6^jfi*«*"CflS 



[0 0 6 6] * 3 .fcftff, 
(LSI) ©»flsau£tt«K*JBEK:Jt0yi-*. 

5. m— (Dm&gt-eWitt-rzL s. 1 3*vwh» 

®aS«ffit:-Krf£$-£5 t 5 ^ K©« - 

tR«JE-CWf^**a»^oiB*«*o«i 4'Q%l:<f5 0 
3 tfOv H T*»4 5 0 MH z dtbfK 2 ztf/V h f it 2 5 MH 

5 MH z <D®tt&'U 5 frflgjft Lfc4§ 
##*L<\ JSiZ2lHll8©»^»4 3>K/V' hcoHJ!R®Eii 5 
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[0 0 6 7] *4fc*-«*fcJ:*ui, h*HSW 

[0068] m5(D^m^bm5w^irmK^iv 

©*lfTa»6>!B5tT©0!h?tt\ 2 0CD^igftg L y7 s <D5 

ft, ^-1f«K:tm#**!m3^*?-y:/tt:, 

[0069] ^5CD^6 =fTlC^-rfiBJ»C cfctUi, / 4 Xfc 
ii9-efc3o fife, *5©JB7fi i at;j|S8^art-Wc 

<6WSft3 i:^ 5 

[00 70]' (Hlfifl 1 ) £ATK, J: 
£§«©fiS 1 OHlt«Sr»j»KttMi-5. 

[00 7 1] EI 9 K*HlM!l©¥aMM * y ©1#/£0iJ£ 
^-T. 09fi,'DRAMO5«^Sr^U-C*5'9, &H]i&«S 

L-CfS. DRAM8 0tt>*y =TSB5 0 t^^eyji 

izziBiKfnte ods^5^^^^x-«j*$tbTv>5o • 

^ * !) ^7gf f ? / 5 0 li^ * !J H' 1 i , 

^^lit/i/TW l rto> * i-tfy f-T? W 

T7>£*v5'-tr>';*7'>'7*4, 37itV^J, 37 
Af3-y2\ 7 — K K7-<^6*3j:t5n— -r 3— ^5 
*9*Wt2F*VC:is9. £©y*!T='7'»?-y7*5 0~© 

T Kl^A^ff-fi-XA i (2 7:0) 5i, 37^ 
-^2'sC7 , yf3-K7K^A^HfYAi (2 
3:0) 5 2, 3 7 itu^3 ^(Oy 2 - 
Deo (7:0) 51, S**fiA*VBBS 6, #/£ 
SH4A2JV P P 5 5', -fc/i'7'V— i't/fs/ hitS 

^yft-v^lttA^VBP, VCP 5 4*5«fctf®KA 
^)VCC5 7, VSS5 8, $ bJ-filSl^^tl.TV^iV 
fiT**»©W»fll #A;*> # 5 o 
[0 0 7 2] ^^-y JHiZ21al?§a5 L y7 s 6 Ofi, o — T K 
^<y77l0, 37A7K^5'779 < o— 7* 



(12) 
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K^*!>^1 1, D-7*y73-y8, 37A7"y 
73-^7, f-^AtD*^y77 12, 13, 7V I- 
7V7'14, y — KT V7 0 1 5 , RASSCASI^p 
y*»£IIIKl6, WE5R*ny*JS£0(&l 7, OE 
3R*ny*3B£E]Kl 8*J.fctf, ft£Emtt3S±II]B 1 
9, ££ttffi*8£|s]!g 2 0 , 1/2 VCC^*|h1SS2 1 
•fc.!J«W£$;ft, r.ro^^yjl3a[al¥SgfP^s/7 0 6 0--WA 
Wi*flT*i UTtt, DRAM8 0Ci»t5*|-«tt*ib 
t7K^AA«*A (10:0) 3 2, <f-?X\&t) 
10 ft-§-DQ (7 : 0) 3 6, R A S A#f§-§-3 0 , CAS 
ATM! * 3 1 , WEX*«* 3 5 , O E A*« •£- 3 7*> 
itftSVCCS 3*iJ;t/VS S34i,^^ey 
^s/7°5 0 tOF^Wfs-i-i: LT, n— :/y-r 3-^8© 
7?y 7 = - KT KU7ffl7J<|fXAo (2 7:0) 6 
3, ayA/yf'a-yrcyyfa- K7 K^Ul73 
IfYAo (2 3:0) 6 2, 7 -1* l/^<D7*—& 

XtH*«*Dp e (7:0) 6 1, 2ffttffi%£|B»gm 
^3VBB 6 6, #Emte^lHlSStil^VPP 6 5, 1/ 

2 VCC^HKtil^JVCP, VBP6 4, ££lc:teig 

[0 0 7 3] ^*.'y 3 7"SB^y7*5 0 t^-tyaiaisiK 
SP^ y 7* 6 0 £ ©MO^JiCft-S-SrSBR-rS - t «t 9 
D R AM 8 0 fiE 1 KTFt-TD R AM 95t Ir)— <E>^te& 

[00 74] EI 1 OH, m9\Z7jk-tko\Z}t*:l) 3 7" SB 
^ y 7* 5 0 £ * * y JUfflHESSB^ y 7* 6 0 lC##J 
DRAM 8 0 & !) =>TM*?-yZf5 0©f y7" 

n TUf-'y ^"5 0fiDRAM7 , n-fe^Srffi^T®i 
30 ig$^T*J«5, ^!)WK1, •fe>'^T>'7*3, 
37it^^4, 0—7*3— ^6, *JiI/y— KK7 
-Y^5^iBfiSixTV>2>. ^^yWW 1*54^#J 
^tufe^^-y 7°U— bin— 73-^6, 4o«tUt!7— K 
K7^^5fiEl2 £p)— hX-feS^, ^7^ 

3 — y 2 fifc&tfM ^ y 7* i>- h £*t LT^iitc 1 mm 

B $ 3 7 A x 3 - ^ 2 CO m^J -C? 5 3 7it>^ 

m$im%iitt<D* ^-y 7*u— f»rt©3'9^^W'^^^- 

[00 7 5] ^*y jli7JlHl?S$B^-S'7 p 6 0tiH19-Ccp> 
« '^••y^3a'lU!SS86 0(C^:-riH]?S*5Ee$tV, !S1LS I 
7'n-t^#©J: 5^^^ 37Sf'/7'5 0cO®i5g»Cffl 
R AMT'n-fe^. i: li^/j:S7'a-fe^-CS!!Jt$n 

s„ ^ y juaiEissgc^y 7*6 ot^^y 37^^ y 7" 

5 0;JS#jiS$£8 1 \zmmZ*i. W^y >TIB]0=R«Sr!7 
-f Ttf KBB1R 8 2 -C«tt-f 3 - £ i909T*«DRA 
M8 0£1f$;L-0>5o *7t, ^»tfVh©SBRS:J3r: 
Jfc 5 tcfi<D;< y K 8 3 ^ y jai231e]?&g|J^ y 7° 6 0 »c 
iEg$^T*5(9, :ro@ioi:*tDRAM«^* 
<DDRAMiH]«l©^^y^-v'l-llgL, ^^yJliSIs] 
so 8£gB^y7°6 0fcBB«'*iX7t^y K»J**BS8 3rtcD/>'y 
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[oo7 6] rrx% ^^^mm^mn^-yy'Q o k* 

T%$"5~ y 7° 5 0 i ©M©SM*«-&**»4, El 9 

7jHi#J&T-©l 6Mt'y hDRAM^Jo^Tfi^6 0* 
i*!J. 01 0lOT^<fc 5&TM-^/tfvKiBil8 2Srffl 

[0 0 7 7] Z<D£ot£**Vffij$.frZ>Z.b\Z£'Q, 

[0 0 7 8] 4fc, DRAM©ttffi|6]±©7t«>¥-^#g 
tK&gtSmteV B Bii-SWIi^^ey a7»fy^6 0 
«lfCJ:<» **yHiaiBltt»*-y?*6 0 ©»£«&# 
fSilLS I traflUcSEil&Wfeii - *- t#-ct5£ £ t> 

©-?, ^y^TyT^JaiatflJ-— ^jfiMSfeSraoSL S I tin 
^•etiittK, ISiltB'flS7'D-fc^S:fflV>5DRAM»c: 

:ii:-Cf5. El l oir^i-^^-y 37Sfy7" 
5 0 t ;*^y jgi2l38^y:/6 0©^n^ft»-li, El 
9 tc*r-tix-e*toiill8K * tiO #tJ& $ ;h/t v * 5 a*. 
t*©.J;5^lElS§«^T-^*y 37»fy^5 0 k**l> 

9, JHI4iaHMflriWJHo^*y .aTtt^-j/T'S O k* 

[oo79].Sfc. c:^*-eo»wic*sv^-ctt, **y 

^fcDRAM0ia#SteoVvcl6**-C#fca*. DRA 
MMOSRAM, EE PROM, y??-^^*!/? 
co^fls^^-y {c*Jl>Tt>, 0 9.43^1211 Ol^-f^ 
* y 3*3l*««:Jflv*5 t \z. J: 5 P^©®** - *^"?;* 

5 r. t ttgafcSMtws r i as-c*# 

[0 0 8 0] . (fUSflJ 2 ) El9*5<tUt[gl 1 Otd&^T 

^Lfca*, ^^ey £ffl^3->*-r-M;::i3VT, v-^xA 
as&s £ i" 5 Sft© * y i ^ y -7°x-m$lX' # * v vi§ 

3 rite**.: Hi lie, }fc*©**y =7$:JB^a». 

-S-t*©, = TlH5i^eyj§jaiH]8S$BSr&fr£>?-y 

^■T«^i-5*»W©iNH*^ * y fc*J»75JB 2 ©«$- 
0iJ£^LT:fci!3, Ell Hzts^Xti* t^V^TMf-y 
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7°*2flafflV^#-a-©0il5r^bT^5„ 12 1-1, 1 
2 1 - 2 te^tL^iJa, El 9 \Ztx^T^ *!)3 T^bf- •y'fk 
m-©S*lHlSSS:{i^fc^^y =»T«*-y :/-<?*> 0, ^ 
©T'^-y aTSB^- 5/7*1 2 1 - 1 , 1 2 1 - 2 ©3-Atti 
Mt^XZ&^yyr 6 7~6 9 <HB;i-C*3*K f-y^-fe 
^ HS*CS 5 9-1, 5 9-2ti9ISttft*ll5 
J:5W$tt5« 1 2 2f2/ij2(I]&^y 2* 
Ofyyt^Hlt (CSl, CS 2) 3 8, 3 9*5 
^ y o T 1*5 SWt-fiH 9 SUISSE y 7 s 

io tlRl— Cfe5„ ^ j eya7«fy^l2 1- l, 121 
-2HXUmm.m^yy J '\ 2 2 fr£tft::0&e U #^ 
y TWfcflN* LfctHSrH-i 2 {c^i" 0 > y =■ T&S^ y 
7*121-1, 1 2 1 -2*J.fctfJ!3aiH]Sg^-y:/l 2 2 

irtfv K8 2 (cj; f£^l 2 0t^$ttX^5. ^ 
y ="TgP^y7l 2 l-l*J.tt/l 2 l-2©m-§"^tt 
S«±-C*©Ba^l 3 1 \z£ <0^-y^±U^ h«-§-CS£ 

^^T*ii»^$tt, mmmykf-'y?! 22 ki&WiZfr 

5 0 ^^-y =TgB'^y7 , l 2 l-lfcitfl 2 1-2© 
20 f y 7t^ Mf -si-c s tt-tft-eihaft-ftKffliaiSKT-y 

7"12 2©f j/^t^ Hit (CS1, C.S2) 3 
8,3 9 kmUZftZo 

[0 0 8 1] ^gBJ; <9 37^^7*1 2 1 - 1 »C 

RAS (3 0) , CAS (3 
1) , WE (3.5) ihXXfOE (3 7) tejSMffcft*-*: 
^^StirttCSl (3 8) fc*Wfll#Sr^*., ><^- 
y n Tf|5^ y -f 1 2 1 - 1 (Om^W^** ?7767~69 
^rffittftL, ^S^faf-Sr^^y =>7»--^^T^-fe^Sr 
fcrfcS. r©t^, CS2 (3 9) (-fiilt^W-^-^-^ 
30 7Lbft,X^t£^tc*b, ^^-y =>TlfB i 5 L y7 , l 2 1 -2© 
fg^-^^ 5-776 7-69 fiet£fl:£*Vf\ ^ * y ="T 

^©T^-fc^i&rfcfrft&VN, brt^oT, p'^eyt- 
>ft-r^T Kf^roi Cy.MwJ: •J^y-T'-ir uy- hft^" 

(CS.1» CS2) t«4U 89C7K^fe7Kl' 
^.ffiT-3 2{c.^-^5Ci:tc:J; t), ^^ey 3Ta5^y7"l 
2 i - l *j iu« i 2 l - 2 T-«fiS;$ixS^^ * y SP^I- 

[0 0 8 2] Ell l*iJ;U5Ell 2»c:4oi/->Tfi, ^^-y => 

TWi-y-f* imm^tz.m^\z^>\^xmm br^fcd^, 

40 $fe,{c#^©^^y =Tg|5^y7°Srffl^-5S-a-^*5^-C 

if =Tm^yy<vmtcim^zz.k\c£ymm<Dmm& 
[0083] ^©j: 5tc, iai i joit/m i 2 7F-tm& 

k-T^^kKXK) , lftO^*!)37»f j'T'SrfflV^ 
>*yjBi2liiaSr#«i-5w ir^tefcftS. 
[0 0 8 4] U±^X^tcX 5IC, ¥^i*>*y$:^ 

so t), $£mtz¥mft**lfi9&L*&Zk&-Cp&. 
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[0 0 8 5] (Hffiftf 3) ^^ty fim-g-fcLSL S I *JE© 
©ip'i^^y i{f-S§-&UlL S I £r£tr>';*7 l i>. w^v 
[0 0 8 6] (t**aa^y^«rlS5M-5»frK:«:. * 

[0 0 8 7] -H, ^^©/hSMfcOfc 

ot#t^5. MCMfi, L S I 3- -yfte^T?- 
**«KS^iU LS I ©#«fc«:flji*T 

[0 0 8 8] 01 3 i:flHW&a?-2/:/fc 

«^0iJ5r^LT*5!9, If t LThfcDRAMSr 

ffll^Mi Lt^5„ 1211 3(C*3V^T, 2 0 0f±|HlSS* 
tgT'fet), DRAM37Sf5'/2 0 1 *5 <fc TJHf 
fj'7'2 0 2iJS|IS*ilT^5. DRAM37Sfy7' 

2 o i am 9 t*©.* y =2 rn 5 0 i^-riHisg#ij& t & 
ox*5t), ^^y 7°oir^-e${it$H5„ fsfteafj/ 

7" 2 0 2M:tt3tKH*«rj3r«9flr^9l§IK2 0 6 t 

DRAMM)5aiHl8S^2 0 3 *5 £tW-&> fc*Vi ©gB&SriS 
^ & 5 fcitXZV* y h'te&M 2 0 4 &ffix.X *S <Q , ft -5§-*n. 
lfy^2 0 2rt<DfB-S§-*Q ; g|H]8&2 0 6tt|fta8t#&& 

r&5t>©T*fc?K DRAMjni2iE]8ggi52 o 3^;£lI]9-e 
©> ; eyJ§]J2IH]ssgB6 oic^-rniss^t^oT^scD 

T\ :©MMf •J'7'2 0 2Jif^aLS I :/P-tr*-e 
K5f5I«6^^S'^ , -efe5 0 C©DRAMMU7J|HlSggB2 0 

3 t DRAM^TgUf 1 ^ ^2 0 1 ©P(fl©j&gftg|jS^f;fc!7 

iBTfc^c ft -g-^aisisg 2 o 6 t^y io^wf- 

^SS&Wfs/ htSSr 8 f y hTfcCLfc 5 Ji£-U:»±l2] 1 0 
X-(D$lW<0& DRAM)l)2[e]!gg|5 2 0 3 iDRA 

M37gff^/2 0 1 b<0M<DtoMWBtttkttto7 0 

[0 0 8 9] w©«t 5*=»fiR»C*iV^-Ctt,- 'ff-g-feS'f-y 
7-2 0 2rt(0{S-§-^StU?S2 0 6^DR AMfrT^-fe^. 
■t--5^{-li, ff-^SlElSS 2 0 6tem—'?-y7ft<DD 
RAMJli7J|e]SggB20 3 f^LTT k^; *Sj:tffWi&P 

[0 0 9 0] Z<D£oteffif&ti-ZZt\Z£<9\ fffi&ft 

ltt, ^^yt;vrotvfcw7^ K^tvs^^-y => 

ZglScD^ DRAMJHaiH]Sg&152 0 3 ar{i-§-^a 



(14) 

02S2 0 6 t-^td^^-y ^n-fcjfcteJfc^SHfifc*** 

2 0 2T*©ffi^&glH]&2 0 6/$s*&&ftt>©T;fc3*§ 
-a-lrfi, fs-§-Ma^y7 B 2 0 2fiDRAMili72lH]BSg|5 2 
0 3 fc^ftV^^Jt^y^lMX©^©^** 
@fe-C/J^V\ LfcriSoT, DRAMiii2lHlSg2 0 3 £ 

o±#ttiaj«»!:«ft-C/h*<» ^ffi^v-^xASrHil-r 

io [0 0 9 1] ttr^Oj: 51-MCMSWSrffl^S-i:t-«t 

[0 0 9 2] <!EttH4) Bi4l±¥8MM*y i«» 

^■C«lfti-S*S8Mfc*J rt 5¥*^«©^ 2 

AMSrfflV>5v-^>AW^J$r^LTl>5. ■fs^a^s' 
20 ^"3 0 2fi*^Sr*Jw/j:5 CPU3T3 0 3Sr^fx.T*5 

•>=L^*y 3 0 4*i«j;iM>* h^^^ay^^yso 

5SMfi;t-Cl^5. CPU3730 3*>?>©f-ii'*ty 
v-3.^*y 3 0 4*>J;lM V* F^v/ayHyv/a 
p'^-y 3 0 5{::*f-r£T*-lr*as$* t $/ Nct^l: 
te, :©f-^*t?v'a^ty 304*iJ:Wy^h 

7^i/3 X> ■=£•!; 3 0 5F*9W^d y^r-^SrDRAM 
fs'/3 0 lof-^ti^M5fci!) > ^:t©f-^ 
SrDRAM^-y^3 0 1 t^-^^r^r y^a>t!) 3 0 
so 4*S,fcrM V* h?^ i/a V^^E-y 3 0 5 h<r>fflxfc& 

[0 0 9 3] -y^^A^^sti-s^^y ^* 

y 1 6M¥<y Y-Xh<9 . m&©¥9l#§Sjt&$fi»c: 

5„ ^Ol 6'MtTy hDRAM'Cli, ^— ^Atb^fcT 

J:^-/-r'X©*B*«pSrJ»a:LT, 8~16f yhSSt 
40 ^ot^S. ^fc, mSIC^i-^y-Jr— v'^^bfiDRA 

bt£Z><DX\ m3\Z7ikir{S^mLS I tDRAMCT" 
y > hSSj^S^tOH^-Cfi. (IfMlL S I iDRA 

i-mmte £Tf-?v v h&m®&<o&ftk ux 1 5 P fi 

§tbtti>. Z.h,\Z#VX, Hi 4\Z7F-Fffi!$.K&\,^X 
$?5ti-S w t*s-et 3cD-T\ fB#i&3SLS I iDRAM 
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f— ^{S^T^W b ft 5 r. b \C X <0 . "5*-* f 

S„ Lfc^cT, IffMlLS I £DRAM#ga®£ft 
gc£ LT6 0~1 2 0 t'j/ hi Lfcil-g-l'jo^Tfc. 7=' 

[0 0 9 4] Lfe^oT, Ell 4K7rrfffij&b-i-%Zh 
KX<0. ^^M^yZfS 0 2 0 1 

Sr*5-^5-t;S s or^i:^!?v WxEOJ: 5 Ice PU = 7 
3 0 3 75^rc>x— f^W*/*.? 1 *!) 3 0 443^05^ >• 

s/ hW^I-, DRAMfy 7°3 0 1 bOfflX-r-ftD 

[0 0 9 5] ^(DJ:5I', Hll 4K7frrJ:5&MCMg 

&-"imtt£Z(D.-Q, m#j&M?-y7S 0 2*5j;tfDRA 
Mfy7"3 0 1 ©-tix^fc**©?*— ^*T-SrKJt» 

[0.0 9 6] (HJ60iJ5) r©i5^ MCMftflf£ffl 

[0 0 9 7] mi 5fi, **Wfc*sit«^*flcKlto* 
3©«J5JE«S:*-f to-e*>5» W^^y iWtfel 
LS I £©M©tt»7*-*lKa&fc, «**!11LS I -co 

^yij^assrfflv^^^AQtfi^j-cfcs. m^*5^x 

fi, ^jgffc.* y b tXDR'AM5:fflV^^f AOS 

ft 5 fcfelc 2 ®<D C PU.^7 4 0 3 1> £1*4 0 4 fciiai 
TV^ii tl:, DRAMfy/4 o l bcomx^v" 
- 9 X<D^f — 9 ts it £ *5 CL ft 5 7t }C D R A Mf ;/ ;/ 4 
0 l*5ottJ ! m-§-toa^ 2'7 = 4 0 2 ©**b-??*u*igissc©7* 

AMfy^ 0 1 iroMSr^WcoyW-lrJKV KK*4 0 

[0 0 9 8] 5^M©if f M-^fAtii^ 

9, CP.U = 74 0 3:|o«fctf4 0 4 ^-ttu^'tb 8 fc*s> V 
©*&aSr*s;:ft 7©-&(-*5^T, DRAMf 5/^4 0 1 

iroPBlT-ro-r-^tegSrl 6 t»t*i5l/i?ril:J; 
9, CPU374 0 3fcJ:0 ! 4 0 4'l: < t!)2orof-^ 



(15) 

T, 0 3fC^i-«fifet?CD{B-§-*aaLS I £ D R AMi© 
8 t*-> (IffflSL S I Tffl 8 tfy Mf-§" 

[0099] mi 5{c^-rv^^x-t.t»fiK{c*;v^ 

•5 0 mi 6 (a) &£Tf (b) ^fifi-§-^S7 c -S'7 p 4 0 
ffttfcit/DRAMf s'7'4 0 1 W7^t^^-fA© 
SmSl^;E3. 3 V-CcDiijffitr^UT, 2fg£>ii3iift 

smffittiiay— h (a) £dram (b) 

9VT*fcSo Lfc^ot, DRAMfy^OliOf 
-^tea&4:2!7— Kt?*SwJiCl\ 2HOCPU3740 

3i3£xf4o 4\c£% immwamtts - ft o m^KM 

1-y-74Q 2 £Smi 5\Z7f*l,t£i/XTJ>.ffil&.\c£ti 

i. 9 vcomasmjESrffi^Ts. 3vsbf^-e©m3 
20 [ o i o o ] m i 7 (c«m i 5 x'7^-r^m<o^-m^& 

»t 5 jR 3 © t*. A«JSS« i: J- ^fll^ 

OJt^S-^LTV^o mtCfcV-C, ^fA«^l©f 
^f ^^ y- Kfim3^-TJ; ?t£'<y>r— vzrutct* 

y *j j;o={f tMiL s i &7°y v hm&±\cm&-fz> <b 

v-^.xA^2©tHffl'5 L -y7 , 'MCMtt^5fe©^^y 
fy^HI ^fcLS^ T'Srffl V ^ "CM C MftWtc J: ?) M$i 
LfcWfAXi)!), v-^7=-A«^3(7)^BJ(±mi 5 

30 mf-.y-fb ^^y ioMw^-^fcK^Sr**^-^^"* 

1 i3&Tl*S?-7 L J*mj&2X°\-$.2 0MH zT'tbf^LtV^ 
OtdjPl-bT, ->^.^A^3-efil 0MH z T'Sbf^LX: 
V^So Ld^L^*5?3, v'^xA^3-e«^iJibf^Sr*5 
r*oTv-«S©T% ->^7 L ^1»fiS;iib*J;u ? v'^xi>.ffif^ 

2 t iSl-(0v'^7 i A'tt|gSrlliaLTVvSo Ifc^ot, 
•y^f'Aflfjft 1 tS&Xfii/* J rl*m&2.l±nMM&. 3 . 3 
V-CSbf^LT^S^, v-^^Alf^Slil . 9VCibf^ 

40 «tU ! v'^.-7-i».|g^2li. ftlWTfe^rol^.Lt^f 
3 l±m 2 5 0 mWT'ii^i-S r. b \Z t£ <9 . jfo 1 / 
4 ©«*-CPa— ttlgSrUa LTV ^« 
[0 10 1] ^cOJ:5{-, ^KcOMCMlS^^ffl^T'c 

mm^-*<Dmmbmmm&m\>^z.bi,-±<9. t&m 

[0102] (^iS^J6) El 8(i, MCMSfSrffi^ 
60 fc D R AM 1 7 7 y ->a ^ ^ !) Jo itftlf ®If y 7"|: 
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5 0 fa^affi^s^l 0 2, DRAM37Sf^/10 
1 *5Jctf77 y v-^^ey 337^^7 7 1 o 3*s*iiS 

?IJ«iaSr*5r*5fc«>fc2fflOCPU3Tl 0 7*5 it* 

1 0 8«r«;tTV*S£ £ fcld, DR AMiSfflUlSSglS 1 0 
4*sJ:t;773/^a>^eya32ZiaKSBi o sSrffiiT^ 

fftfelf !//102iDRAM37»f- 

DRAM3735f ^/l 0 1 , 775/^^*!! 33^35 
fi/710 3 te&mt'HrWM^yfl 0 2^DRAM 

jasaniKSfsi 0 4i75y>'*> j eyjaiaiai»*Bi o s 

a^*77l 0 2 iDRAM37ftf^l 0 1*5*0*7 

irtf^KEiRl l 0*5j;tM l l -CSaSiUT^So 
[0 10 3] Z(DJ:ofmj&t~tZ>^k\c£V), mi 5 

nMHfc&^i/*^ d t 5 ft tic, 

ffl^T|im§tl^DRAM^Tgii^ ; y^ P l 0 1*5*0*7 

7y^a>*!l37Slif-y/i.03f4, ^ * y ir/v<D tf 

DRAMj^HlU&ggfll 0 4*5i,y77yVa^ 
y JUfflHSSai 10 5 Srffi -g-ftLSlIIgS 106KPU37 

J:b^$«^SIL S I ^p-fe^^^ffiKJt^D-fe^ 

[0 10 4] Ell l*5*tfEll 2tRMLfeJ: 5td, ID ' 

Ell 8 C/TtMCMSffS:ffl^fc^Mtl:*:^t, 
DRAM37fy7l"0 li77^>a^.JI 337^^ 
y/103(07- K*J*.«: R^ktSIt Id* 5 Bt 1 9. 

(a) Id^r* 5 Id, DRAM^Tf y7t77y , >a 
* y 3 TSP^ ^/ 7£M * y JBiaSKSr^frr 5 rt«s 
^Tfiet45o 019 (a) td*5l^T, 5 0 1 fiD R AM 
37fy7, 5 0 31477 y Va^^y 3.7S? 

5 0 2tt(s#ftia^!/7 p -efe9, m-^a^^s o 2 

fif§#ft!iJ108&5 0 6, CPU3750 7^oJ:tf50 

[0105] >«*y«5aiiiK5 0 ^m'mffi&zm 1 9 

(b) td^LT^£ 0 DRAM37? 1/75 0 1 t 77 
y^^y 37«f^75 0 3li*i5IM(tioT 
V* >^eyjS|jaiHlB5 0 4ttDRAMffiI»ElK5 

2 ojoi^^^ixa^^-y ffiijwigggs 2 3Srfi!*.T*5 

0, DRAMft!l»lHlK5 2 0ttRAS«-S"Xt/CASfs 



(16) 

^j/7>f*-7/WS-g- (CE) Sr*K#J»$tbTV^5. 
0 9K*3lt5 3 7A7 Kl/^^7 7 9, n-T 7 
7710, o-7K^*9^11, ="7^7yf 3 

5 2 1 7-^A^'7 7 7 1 2, y*-?\&jis<yy 
7 13, 7^ h7>'7l4fcJ:yy-K7>'7l 5^?) 
^a-r-^^HISgS 2 2(4DRAM^T^^7 P 5 0 1 *5 
<tt^7 7 s/v^L^y =>T&S^775 0 3»d* 9**r£ 

[0 10 6] DRAM37f 5/75 0 1, «#«ia^y 
75 0 2, 75r>^*y 37Sf y y5 0 3 ttStE 
5 0 0±fc:SI36S*u #^*7Klfe»Cfcft<0«*«HF- 
I47^^^>-K5 1 Old* !9S«5 OOKjRyf-fV^ 
£*V S4S5 0 0±(D@aj^5 11-51 3 Id* 9 7 

7ra^g^Htt^ 0 ^yjnaziaiss 0 4©«#iB 

T-cOrt, DRAM3 7«»fifttEi»5 1 ll:i9DR 
AM37fy75 0 1fcS«S^ 775/v'a^^ey»J 
»«#HtB»5 1 2te±9 792/i/a^*y arses' 
20 7^5 0 3fcftjR*^ T KW^»Xt^7*— ^»fS*ttE 
«5 1 3t±?DRAM37fy7 , 5 0 l*5itf77jy 
i/^^^-y ^7g|Sf 775 0 3fcS5)BfcSix5 0 

[0 10 7] ff^MIf ^75 0 2*DRAM37f 
75 0 1 d^f'-^SrK^aii-W^tett, (t^kaniK 
5 0 6 Id * 9 R A S , CAS*3±t*OE«-i§-aS38£$ 
T K^t £ fcld;* ^ty JlliBHE&S 0 4^4i?)tl 

5o ^^y jasaBKs o 4iiras, cas*5*u*oe 

fS-g-SraKKDRAMftyflplllKS 2 0t£5DRAM37 
•J»«-^«r«4-r5iit>K, TKVXJWSttS 2 1 Id 
30 J: 19 7 y "7 33— KT K^^S:5S4febDRAM=iT^3/7 
SOl^^rtCJ:^ DRAM37^bf^^ S: 
Bfc^ttJU 7-^^Ih]SS5 2 2 5r^LT{f-i-^aie]SS5 
0'6^W^i"^ o dOt #79 2/^3.^ i &yfWWIiltt5 
2 3ttCE*$J5.£-fc;h/C^fct*fc», '7^y>3.^*y 

fHW#tt*±3;M\ 75r^*y37»fy7 

5 0-3tt«rtMft»<O*ST?fe5'. fl^filf 775 0 2 
3jS75y^^^y 3X35^^75 0 S^kx-^SrK 
*Hjr*frfc'tt, ff^aSSg 5 0 6ld* ?) CE*5*U< 
OE«**s«4*ix, 7 Ki/^t ifefc^^yfliflElBS 

40 5 0 4^&Wo ;**yJ5li2E]&5b4ttCE*5* 
VOE«#*»C7 7y>^^ ; eyiW»0IS5 2 3ia 
877r>a^!l = TfW»f§*Sr«4i-5 i i t> fc . 
TKu^*0gg5 2 HdJ:97y^3-KTK^*r38 
4L77>v'a^y37SlSf!/75 o 3-.w^:t 
I- J: 9;. 7 7 sxi/a ^ * y 3 7i*6)f -? S:K*a I, 
7-^W5 2 2Sr^LT{f^a0K5 0 6^ffl* 
i"5 0 d^t^DRAMWSfSS 2'0ttRAS*5J:t^ 
CAS^tbtlTt^*», DR"AM#J»ffi-S-tt38 
4* ni*. DRAM37fy7 p 5 0 lf4»«««<04* 

so T*fc£ 0 ft^fclf ^75 0 2HDRAM37f;/7 
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5 0 lSfd±77r^^!) =>T^-y^5 0 3—© 
X-**££#-i>l*M*t-, RASStfCASSfcliCE 

«fc 19 , DRAM27f'//50lSfctt77'y>a^^ 

[0 10 8] 01 gdio^Tfi, DRAM37fy7"5 
0 l*3 ( ttJ!777'/'a^ i ty 3TgP^y^5 03©^ 

8§5 2'lrt©37A7K^^j'77, d-7K^ 
y77, 3 7A7°yf3-^fc'J:^D-7°iJf 

7 f -^ffl^s'7 7. y-K7y7"> tsJ;t/7-r hr>- 

[0109] roip»c, AftSSffi<Z>;t*y fcttftft 

^ss-s-tc&i^T'b, ^y argBt^yjiiaisisggis 

[Olio] ±iaHJ£^!lT'tt, DRAMJc-o^r;*:^ 

AMKPI5fe&H£t><E>-C*fi^\, DRAMto^t, H 
JM!8:t¥*IBfc:ltt0l bfccDtt, DR AMct?^ * y =>T§B£ 

foofcfcfe, :©^ya 
T SB £ * * y HiaiSl6*B i Hfc 5 ^fr^ s> T'fc^-f 

igL-TVS^ib Sfc, #3§!>!fiMCMk:Pg5t$ 

[0 111] ETFfc. y:/fc|giS:7 f ny 

[01121B20 (a) Jfcl* (b) (i, — jUWftWW 
fflMCU9 0 2STJ s Hlfe*aafflMCU 9 0 3©#*J5fe&*V 

[0 113] *1\ M8PfflMCU9 0 2<D[s]SgttM££:# 

U CADfcWW&tr.-lkK:, ^v-^teri^ltglc&S 
^ns/^oKJBaMSrtTS; LS I 0 

Sr. MCU="7\ VU7/H/F, ROM, RAM, * 
4-?—, D/A, A/DOS-ESS^n j/^fc 

[oi 14] Wc, tmcu^tj A s rji^iHisgj A»© 

[0115] rcO0!|CD^-g\ L S I 1 to>fi\>—-?h L 
X. MCU^TcDInlSg^ci s'^ASjgJR^tb, LSI 20 
^-7*t Lt->y7;H/F, ROM, RAM, ;?-f 
•v-, M&Mfll, D/A, A/DWBSSt'cj y^^iHR 
PgJlLS I lfiU^LS I 2#£/&£*b 
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[0 116] |S)^«#JWT*, ffl^MSfflMCLHwO^T 
t>, PggLS I lMLS I 2Sr±J«i-«ii*s-C# 

So 

[0117] 021 (a) f±, 0 2RXf 

I«iaifflMCU9 0 3*>b, MCU379 0 5iJl>2 
EHS9 0 4Sr^HtLfctt<BSr**«jk:*Ur*J5, 1212 
1 (b) fi, MCU37lf?7"9 0 5 iiHiaiH]?Sffl^- 

[0 1 1 8] 1212 2 (a) 12, y^—rfWZM L-T, L 
S I 1 <D>f>\<—-fh LT, MCU=>T, ROM, &IFR 
AM^IelgS^'n -y^^5jl^$n, LS I 2©^-7*i 
LT*>y7VM/F, WLMM. D/A, & 

1212 1 (b) {*, MCUnTi^iiaSCOfcfe©^}/ 

t°9 o 8 tmmm^m^y^9 o 7 009) t^Mc 

v^S. 

20 [0 119] r?LT> rMCU37f y7*J ifcfi 
rMCU ^Tt^MU(Of!L^(Df-v-^\ mm®^ 
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(54) MULTICHIP SEMICONDUCTOR INTEGRATED CIRCUIT 

(57)Abstract: 

PURPOSE: To reduce mounting area by forming a wiring layer on a 
memory wafer and using it as a silicon substrate, and mounting 
semiconductor integrated circuits other than memory elements on the 
silicon substrate. 

CONSTITUTION: A memory wafer is used as a silicon substrate 101, and 
memory elements 104 are fitted to it. Besides, a CPU and a peripheral 
chip 105 are mounted after input/output pads 103 and a wiring layer 102 
are formed on the substrate. First of all, a silicon substrate is made using 
the memory wafer. Namely, the silicon substrate is tested after the 
formation of the memory elements, and a wiring layer is formed if there is 
no error. Incidentally, as for mounting area, chip area becomes smaller by 
the area of memory chips compared to a silicon on silicon chip. 
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